Role of methionine 184 of human immunodeficiency virus type-1 reverse transcriptase in the polymerase function and fidelity of DNA synthesis.
Methionine 184 of HIV-1 RT is a constituent of the catalytically crucial and highly conserved YXDD motif in the reverse transcriptase class of enzymes. We investigated the role of this residue by substituting it with Ala and Val by site-directed mutagenesis followed by extensive characterization of the two mutant enzymes. The kinetic parameters governing DNA synthesis directed by RNA and DNA templates indicated that both M184A and M184V mutants are catalytically as efficient as the wild type enzyme. Photoaffinity labeling of both the mutant and the wild type enzyme exhibited an identical affinity for RNA-DNA and DNA-DNA template primers. We further demonstrate that M-->V substitution at 184 position significantly increases the fidelity of DNA synthesis while M-->A substitution results in a highly error-prone enzyme without having compromised its efficiency of DNA synthesis. The M184V mutant exhibited a 25-45-fold increase in mismatch selectivity (ratio of k(cat)/K(m) of correct versus incorrect nucleotides) as compared to the WT enzyme. This pattern of error-prone synthesis is also confirmed by examining the abilities of the enzyme-(template-primer) covalent complexes to incorporate correct versus incorrect nucleotide onto the immobilized template-primer. The nature of error-prone synthesis by the M184A mutant shows an increase in both the mismatch synthesis and extension of the mismatched primer termini. Using a three-dimensional molecular model of the ternary complex of HIV-1 RT, template-primer, and dNTP, we observe that the strategic location of M184 may allow it to interact with the sugar moiety of either the primer nucleotide or the dNTP substrate.